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(57) ABSTRACT

A memory fastening device, a computer motherboard includ-
ing the memory fastening device and a computer including
the computer motherboard are provided. The memory fasten-
ing device includes a memory connection base for plugging
and fixing a memory and 1s characterized 1n further compris-
ing an elastic component which fills 1n a space between the
memory connection base and the memory. The memory fas-
tening device 1s an improvement based on a conventional
memory connection base. The memory fastening device 1s
characterized 1n that a purpose of fastening the memory 1s
realized without changing conventional structures of the stan-
dardized memory connection base and the standardized

memory.
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MEMORY FASTENING DEVICE, COMPUTER
MOTHERBOARD AND COMPUTER

BACKGROUND OF THE PRESENT INVENTION

1. Field of Invention

The present invention relates to a field of electrical con-
necting structures, and more particularly to a memory fasten-
ing device, a computer motherboard having the memory fas-
tening device and a computer having the computer
motherboard.

2. Description of Related Arts

Computer crash, blue screen, a failure to start normally or
a failure to enter the operating system after the start often
occurs to a computer. Many reasons can cause that, but one
main reason 1s the memory failure, including a memory cor-
ruption, an incompatibility and a failure in the connection
between a memory connection base and a memory.

The incompatibility between the memory and the mother-
board 1s caused by the memory and the motherboard, and can
be detected at the 1n1tial phase of the installment. It 1s easy to
detect and solve the incompatibility.

The failure in the connection between the memory and the
memory connection base 1s the most common memory failure
in daily lives and also the factor leading to the highest main-
tenance cost.

A conventionally standardized memory connection base 1s
shown 1n FIG. 1. The memory connection base has a memory
slot 11 and comprises socket arms 12 provided at two sides of
the memory slot 11, fastener arms 13 provided at two ends of
the memory slot 11, hook fasteners 14 hinged with the fas-
tener arms 13 for fixing a memory, pins 15 provided at a
bottom of the memory connection base and crossing through
the memory slot 11 and elastic reeds 16 (not shown 1n draw-
ings) connected to the pins 15 and provided 1n perforated
holes 121 of the socket arms 12, wherein a plurality of heat
emitting holes 122 are provided 1n upper ends of the socket
arms 12.

A conventionally standardized memory bar 1s shown 1n
FIG. 2. The memory 2 comprises a wiring board 21, memory
granules 22 and electronic elements 23, wherein the memory
granules 22 and the electronic elements 23 are welded on a
side or two sides of the wiring board 21; two semi-circle
bayonet connectors 211 are respectively provided at two ends
of the wiring board 21; a plurality of connecting fingers 212
for contacting with the elastic reeds 16 are provided at a
bottom of the two sides of the wiring board 21; a breach 213
for distinguishing a plugging direction of a memory is further
provided at a bottom of the wiring board 21.

When the memory 2 1s fully plugged into the memory slot
11, a front view of a connection structure of the memory 2 and
the memory connection base 1 1s shown 1n FIG. 3, wherein a
“hook” 141 of the hook fastener 14 of the memory connection
base and a lower end 2111 of the upper bayonet connector 211
at the two sides of the wiring board 21 are buckled with each
other; a lower end of the wiring board 21 and a bottom 111 of
the memory slot 11 are contacted with each other (marked
with dotted lines).

The failure in the connection between the memory and the
memory connection base may be caused by following rea-
SOnS.

Firstly, dust comes into the memory slot of the memory
connection base, which results in that the connecting fingers
of the memory and the elastic reeds of the memory connection
base are also attached with some dust. When the dust exists
between the elastic reeds of the memory connection base and
the connecting fingers of the memory, the electrical connect-
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2

ing performance of the memory and the memory connection
base 1s changed so that a computer failure may occur. The
memory connection base tends to have dust for the following
reasons. On one hand, the memory connection base 1s very
close to the CPU heat emitting fans. The rotation of the CPU
heat emitting fans accelerates the air flow around the CPU
connection base. With the increasing air flow volume, more
dust brought by the air tflow deposits around the memory. A
great deal of dust exists between the memory connection base
and the memory so that a poor contact or a short circuit may
occur. On the other hand, as shown 1n FIG. 1, the plurality of
heat emitting holes above the perforated hole which has elec-
tricity-conducting reeds of the memory connection base pro-
vided therein are open so that dust tends to enter between the
memory slot and the memory through the plurality of heat
emitting holes and the perforated holes, which leads to a poor
contact or a short circuit between the memory and the
memory connection base.

Secondly, the memory 1s loosened, which leads to a poor
contact between the connecting fingers of the memory and the
pins of the memory connection base and a weakened electri-
cal connecting performance to result in a disorder of the
memory 1n processing the computer data and further a com-
puter failure such as a computer crash, a blue screen or a
restart. A main reason for a loosened memory 1s that a move-
ment or a shake made by man loosens the connection between
the memory and the memory connection base. Moreover, an
unreasonable design of a rigid connection structure between
the memory connection base and the memory also leads to a
loosened memory.

A conventional fastening structure between the memory
and the memory connection base 1s shown 1n FIG. 3, wherein
an “ear fastener” and the memory are connected in a rigid
structure; the memory and the bottom of the memory slot of
the memory connection base are also connected 1n a rigid
structure. Actually, a rigid connecting structure 1s hardly able
to work as a real fastener. However, a soft or an elastic con-
nection structure between the memory and the memory con-
nection base 1s able to work as a real fastener so that the
connection between the memory and the memory connection
base 1s free from being loosened by shaking.

Thirdly, the connecting fingers of the memory are oxi-
dized. The elastic reeds of the memory connection base and
the connecting fingers of the memory are exposed 1n the air
and plated with gold on the surfaces without full protection
(such as spraying protective agents). After a long time, the
surfaces thereol are gradually oxidized and the coatings of
gold are also carved by multiple insertions and pulls to further
accelerate the oxidation. When the connecting fingers or the
clastic reeds are oxidized, electrical connecting performance
1s severely affected as well as the data commumnication so that
the computer system works unstably and unreliably. Espe-
cially under unstandardized maintenance, dust of the con-
necting fingers 1s often wiped by hand. The sweat on hands 1s
left on the connecting fingers when people are wiping off the
dust of the connecting fingers by hands. The certain amount of
salt and water 1n the sweat not only accelerates the oxidation
of the connecting fingers, but also changes a conductivity
between the connecting fingers and the reeds and weakens the
clectrical connecting performance so as to greatly reduce a
working stability of the computer.

Among the above three reasons, a loosened memory 1s able
to directly or indirectly contribute to a deposit of dust on the
memory and an oxidation of the connecting fingers of the
memory. Thus it 1s important to solve the problem of a loos-
ened memory in order to solve the electrical connection fail-
ure between the memory and the memory connection base.
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The inventor has searched among the relevant patent files
of State Intellectual Property Oflice of China and the pub-
lished technical files of CNKI (China National Knowledge
Infrastructure) and failed to find a conventional art to 1nge-
niously solve the problem of a loosened memory. Some con-
ventional arts are too complicated, another conventional arts
change the structures of the conventional memory connection
base and the memory, which belongs to an unstandardized
design with poor serviceability, and others fail to radically
solve the problem of a loosened memory.

SUMMARY OF THE PRESENT INVENTION

In order to overcome a failure to effectively solve a prob-
lem of a loosened memory existing 1n a conventional tech-
nology and to avoid over complicated conventional technolo-
gies, a simple and effective memory fastening method and a
device thereof based are provided. The memory fastening
method and device are based on structures of a conventional
memory and a conventional memory connection base and
have well serviceability.

The present invention has a following technical solution.

The present invention 1s based on following principles. A
memory fasteming method, wherein a memory 1s applied with
forces at multiple directions through a memory connection
base to fix the memory 1n the memory connection base, 1s
characterized 1n that the force at one direction or more 1s an
clastic stress.

The elastic stress has an action range spread over contact
parts of the memory connection base and the memory.

The elastic stress 1s applied by an elastic element provided
at the contact parts of the memory connection base and the
memory.

The elastic element can be a spring, an elastic rubber or
other elastic device.

It 1s preferred to adopt the elastic rubber as a consideration
of insulation.

The memory connection base has a memory slot. The elas-
tic element 1s provided at a bottom of the memory slot and
fixedly connected to the bottom of the memory slot.

Thus, the present invention provides a memory fastening,
device comprising a memory connection base for plugging
and fixing a memory. The memory connection base 1s char-
acterized in further comprising an elastic element filling 1n
space between the memory connection base and the memory.

The memory connection base has a memory slot and com-
prises slot arms provided at two sides of the memory slot,
fastener arms provided at two ends of the memory slot and
hook fasteners hinged with the fastener arms for fixing the
memory. The elastic element 1s provided in an internal bottom
of the memory slot for filling in space between the internal
bottom of the memory slot and the memory.

The elastic element 1s connected to the internal bottom of
the memory slot.

The elastic element 1s made of elastic msulating rubber.

The rubber is able to dilate after being heated, so it becomes
necessary to consider a thermal expansion coefficient of the
clastic element when designing the elastic element and a
surface area of the elastic element 1s preferred to be slightly
smaller than a surface area of the bottom of the memory slot.

The elastic element comprises an insulating rubber bar
which 1s spread flat at the internal bottom of the memory slot.

The contact part of the elastic element and the memory 1s a
flat surtace whose area 1s 0-20% smaller than a surtace area of

the bottom of the memory slot.
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4

The elastic element comprises a plurality of insulating
rubber blocks which are discontinuously spread at the inter-
nal bottom of the memory slot.

The 1insulating rubber blocks are discontinuously spread so
that there 1s a gap between each two nsulating rubber blocks.
When the memory 1s charged with electricity and begins to
work, the memory gives oif heat and the rubber blocks begin
to dilate. The gaps provide room for the insulating rubber
blocks to dilate so as to avoid pushing the memory up and
loosening the memory caused by the dilated insulating rubber

blocks.

The insulating rubber blocks are cubic whose width 1s

identical to that of the memory slot.

Preferably, the insulating rubber blocks are cylindrical. An
upper bottom surface thereof contacting with the memory 1s a
circular plane. A cylindrical surface thereof contacts with the
slot arms at the two sides of the memory slot.

A volume of the elastic msulating rubber block 1s 1n a
thermal expansion range from O to 20%.

The memory fastening device further comprises an elastic
pad for filling 1 space between the hook fastener and the

memory and connected to the hook fastener.

The present invention further provides a computer moth-
erboard characterized 1n that the computer motherboard com-
prises the above memory fastening device for plugging a
memory and connected to the motherboard.

The computer motherboard 1s matched with a computer
memory and provided on a computer.

The present invention further provides a computer com-
prising a computer motherboard and a memory and charac-
terized 1n that the computer motherboard are the above com-
puter motherboard.

The present invention has following beneficial results.

Firstly, by providing the elastic insulating rubber bar at the
bottom of the memory slot of the memory connection base,
without changing structures of the conventional memory con-
nection base and the conventional memory, an elastic stress
exists between the memory and the memory connection base
and counteracts with an impact force ol the memory when the
memory 1s being shaken so as to maintain a fixed connection
between the memory and the memory connection base, which
1s an ingenious design and has a simple structure and a wide
application range.

Secondly, the elastic msulating rubber blocks are discon-
tinuously spread at the internal bottom of the memory slot to
elficiently avoid loosening the memory caused by the dilation
of the being heated elastic mnsulating rubber blocks.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a memory connection base
according to the prior art.

FIG. 2 1s a front view of a memory according to the prior
art.

FIG. 3 1s a front view of the memory plugged in the
memory connection base according to the prior art.

FIG. 4 1s a front view of a memory fastening device accord-
ing to a first preferred embodiment of the present invention.

FIG. 5 1s a side view of the memory fastening device
according to the first preferred embodiment of the present
invention.

FIG. 6 1s a top view of the memory fastening device accord-
ing to the first preferred embodiment of the present invention.

FIG. 7 1s a top view of a memory fasteming device accord-
ing to a second preferred embodiment of the present mnven-
tion.
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FIG. 8 1s a front view of the memory fastening device
according to the second preferred embodiment of the present
invention.

FIG. 9 1s a front view of the memory fastening device
according to a third preferred embodiment of the present
invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

The present invention relates to a memory fastening device
which 1s an improvement based on a conventional memory
connection base. The present imvention 1s characterized in
that a purpose of fastening a memory 1s realized without
changing conventional structures of a standardized memory
connection base and a standardized memory, which has a low
cost, an 1deal result and a great potential on the market.

The present invention 1s realized by following principles.

A conventional memory 1s plugged into amemory slotof a
memory connection base. The bayonet connector of the
memory 1s buckled by a hook fastener to fix the memory.
When 1nstalling the memory, by pressing the memory down-
wards with hands, the memory i1s plugged into the memory
slot. Once a lowest end of the memory contacts with a bottom
of the memory slot, the bayonet connectors of the memory are
exactly buckled by the hook fastener of the memory connec-
tion base. The hook fastener resists the memory at a direction
the memory drops, so 1t 1s not easy for the memory to drop
without pulling open the hook fastener.

In a conventional art, the hook fastener, the memory slot
and the wiring board of the memory are plastic with some
rigidity. When the hook fastener of the memory connection
base just sticks into the bayonet connectors of the memory,
the lowest end of the memory 1s supposed to just contact with
the bottom of the memory slot, or the memory fails to be
plugged into the memory slot, or the memory 1s still able to
move up and down after being plugging into the memory slot,
in that case when the computer 1s shaken the memory mov-
able 1n the memory slot tends to be loosened. Thus 1t not only
brings a strict requirement of accuracy to designs of the
memory connection base and the memory, but also, even 1f a
s1ze o the memory 1s just able to satisiy a s1ze requirement of
the memory slot, a rigid connection structure tends to loosen
the hook fastener outwards when the computer 1s shaken (the
forces between the hook fastener and the memory are not so
strong so that a friction force therebetween 1s weak) to further
loosen the memory bar off (without being fastened and
pressed by the hook fastener).

The present invention provides a memory fastening device
according to a principle that an elastic device has a damping
elfect (an elastic stress produced by an elastic device 1s able to
counteract with an impact force produced by shaking).

The memory loosens or drops at a direction pointing out of
the memory slot. The bottom of the memory slot resists the
memory and the hook fastener tends to be loosened outwards,
so fixing the memory not only requires preventing the
memory Ifrom dropping but also requires preventing the
memory from being loosened. The memory drops mainly
because the hook fastener 1s loosened outwards and there 1s a
gap 1n a contacting part between the memory connection base
and the memory.

Thus the present invention not only needs to solve a prob-
lem of a too weak friction force between the hook fastener of
the memory connection base and the memory, but also needs
to solve the gap existing 1n the contacting part between the
memory connection base and the memory.
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Combined with preferred embodiments, a technical solu-
tion adopted by the present mmvention to solve the above
technical problems 1s illustrated 1n details. Based on the con-
ventional memory connection base, the present invention pro-
vides an mnovative memory fastenming device.

A First Preferred Embodiment

Referring to FI1G. 4 to FIG. 6, amemory fasteming device 1
comprises a memory connection base for plugging and fixing
a memory. The memory connection base has a memory slot
11, slot arms 12 provided at two sides of the memory slot 11,
fastener arms 13 provided at two ends of the memory slot 11
and hook fasteners 14 hinged with the fastener arms 13 for
buckling up the memory. The memory fastening device 1
turther comprises an elastic element 17 which 1s provided at
a bottom of the memory slot 111 and connected to the bottom
of the memory slot 111.

The elastic element 17 1s an insulating elastic rubber bar
which 1s spread flat at the bottom of the memory slot 111. A
contacting surface between the elastic element 17 and the
memory 2 1s flat. A contacting surface between the elastic
clement 17 and the bottom of the memory slot 111 1s also flat.
The elastic element 17 and the bottom of the memory slot 111
are stick together. The contacting surface between the elastic
clement 17 and the memory 2 has no material to be stuck
together. When the memory 2 1s pulled out of the memory slot
11, the elastic element 17 stays without being dragged out.

The 1nsulating elastic rubber bar has an identical width to
the memory slot 11, an identical length to the memory slot 11
and a thickness around 2 mm, 1n such a manner that the
memory 1s still able to be plugged into the memory slot 11
alter providing the isulating elastic rubber bar and that the
clastic stress of the insulating elastic rubber bar 1s not too
strong after buckling up the hook fastener 14, or the memory
bar 1s pushed and resisted and the wiring board of the memory
bar 1s deformed or broken.

When designing the insulating elastic rubber bar, designers
are required to consider a twisting force the wiring board of
the memory bears, a distance between the memory and the
memory slot 11, an elasticity coelficient of the insulating
clastic rubber bar and so on to set a thickness of the elastic
insulating rubber bar.

A Second Pretferred Embodiment

In the first preferred embodiment, the insulating elastic
rubber bar 1s required to fix the memory not only when the
memory gives oil heat but also at ordinary temperatures. The
insulating elastic rubber bar has a certain thermal expansion
coellicient. At the ordinary temperatures, a fastening force
between the memory and the memory connection base 1s
strong enough. However, when the memory gives oil heat, the
insulating elastic rubber bar begins to dilate to further
strengthen the fastening force between the memory and the
memory connection base. Once the mnsulating elastic rubber
bar 1s over dilated, the memory would be pushed up to
become deformed so that a working stability of the memory 1s
aifected and even the memory can be damaged. Meanwhile,
when the insulating elastic rubber bar becomes larger after
being heated, a transversal dilation thereof 1s limited by the
clipping memory slot, 1n such a manner that, once the insu-
lating elastic rubber bar 1s heated and dilates to some degrees,
a certain part thereof would hump and the memory would
deform or displace. In order to avoid this result, the insulating
clastic rubber bar 1s required to have a thermal expansion
coellicient from 0 to 20%.

Based on the first preferred embodiment, 1n order to reduce
an outwardly pushing force brought by the thermally
expanded elastic element 17, the mnsulating elastic rubber bar
in the first preferred embodiment 1s divided into a plurality of
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small msulating elastic rubber blocks 18 as shown 1n FIG. 7
and FI1G. 8. The plurality of insulating elastic rubber blocks
18 are discontinuously spread at the internal bottom 111 of
the memory slot 11. There are gaps among the plurality of
isulating elastic rubber blocks 18, 1n such a manner that,
under the thermal expansion, the plurality of insulating elastic
rubber blocks 18 are squeezed by the memory and the
memory connection base to become transversally deformed
along a direction paralleling with the internal bottom of the
memory slot hardly with any change of a thickness thereof.

The plurality of imsulating elastic rubber blocks 18 are
cylindrical or cubic. Preferably, as the second preferred
embodiment shows, the plurality of insulating elastic rubber
blocks 18 are cylindrical, wherein an upper bottom surface
thereot contacting with the memory 1s a circular plane; a
cylindrical surface thereof contacts with the slot arms 12 at
the two sides of the memory slot 11.

A Third Preferred Embodiment

Based on the second preferred embodiment, as a result of
the dilation of the elastic element 17, the memory upwardly
pushes the hook fastener to strengthen a force between the
memory and the hook fastener. Accordantly a friction force
therebetween 1s strengthened. When the computer 1s shaken,
it 1s not easy for the hook fastener to be loosened toward the
two sides of the memory slot. Furthermore, the memory and
the hook fastener are plastic and the friction force therebe-
tween 1s still too weak. In order to strengthen the friction force
therebetween while protecting the memory from damages, as
shown 1n FI1G. 9, an elastic pad 19 1s provided below a “hook”
141 by which the hook fastener 14 and a bayonet connector
211 of the memory 2 are buckled up, wherein the elastic pad
19 1s connected to the “hook™ 141 of the hook fastener 14 1n
a way of sticking. The elastic pad 19 obviously strengthens
the friction force between the memory and the hook fastener
by contacting with the bayonet connector 211 of the memory
2 while protecting the bayonet connector 211 of the memory
2 from being damaged by the hook fastener. Thus the memory
tastening device 1 further comprises the elastic pad 19 which
has an 1dentical surface with a lower bottom surface by which
the “hook™ 141 of the hook fastener 14 contacts with the
memory, wherein the elastic pad 19 1s 0.5 mm to 1 mm thick.

In the third preferred embodiment, the elastic element 17
and the elastic pad 19 not only strengthen the friction force
between the hook fastener 14 and the memory to prevent the
memory from dropping, but also eliminate the gap between
the memory and the memory connection base, so as to effec-
tively solve a problem of a loosened memory.

In all the above preferred embodiments, the memory fas-
tening device 1s able to be applied to ordinary computer
motherboards, a computer motherboard comprising the
memory fastening device 1s also able to match with ordinary
memories and be applied to ordinary computers.

One skilled 1n the art will understand that the embodiment
of the present invention as shown in the drawings and
described above 1s exemplary only and not intended to be
limiting.

It will thus be seen that the objects of the present invention
have been fully and effectively accomplished. Its embodi-
ments have been shown and described for the purposes of
illustrating the functional and structural principles of the
present invention and 1s subject to change without departure
from such principles. Therefore, this mvention includes all
modifications encompassed within the spirit and scope of the
tollowing claims.

What is claimed 1s:

1. A memory fastening device comprising a memory con-
nection base for plugging and fixing a memory, wherein said
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memory fastening device further comprises an elastic ele-
ment which fills 1n a space between said memory connection
base and the memory, so as to strengthen a friction force
between the memory connection base and the memory to
prevent the memory from dropping, and eliminate the gap
between the memory and the memory connection base, so as
to elfectively solve a problem of a loosened memory,
wherein said memory connection base has a memory slot
and comprises slot arms provided at two sides of said
memory slot, fastener arms provided at two ends of said
memory slot and hook fasteners hinged with said fas-
tener arms for fixing the memory; said elastic element 1s
provided at an internal bottom of said memory slot for
filling 1n a space between said internal bottom of said
memory slot and the memory,
wherein said elastic element 1s connected to said internal
bottom of said memory slot,
wherein said elastic element are made of elastic mnsulating

rubber,

wherein said elastic element comprises an insulating rub-
ber bar which 1s spread flat at said internal bottom of said
memory slot,
wherein said elastic insulating rubber bar has a thermal
expansion range of volume from 0 to 20%; a surface by
which said elastic element contacts with the memory 1s
flat and has an area O to 20% smaller than a surface area
ol a bottom of said memory slot, in such a manner that
said memory 1s applied with forces at multiple directions
through said memory connection base to fix said
memory 1n said memory connection base, wherein said
force at one direction or more 1s an elastic stress,

wherein the elastic element and the elastic pad not only
strengthen the friction force between the hook fastener
and the memory to prevent the memory from dropping,
but also eliminate the gap between the memory and the
memory connection base, so as to effectively solve a
problem of a loosened memory.

2. The memory fasteming device, as recited i claim 1,
wherein said insulating rubber block 1s cylindrical; an upper
bottom face thereof contacting with the memory 1s a circular
plane; a cylindrical surface thereof contacts with said slot
arms at said two sides of said memory slot.

3. The memory fastening device, as recited in claim 1,
wherein said 1nsulating rubber block 1s cylindrical; an upper
bottom face thereof contacting with the memory 1s a circular
plane; a cylindrical surface thereof contacts with said slot
arms at said two sides of said memory slot.

4. A memory fastening device comprising a memory con-
nection base for plugging and {ixing a memory, wherein said
memory fastening device further comprises an elastic ele-
ment which fills 1n a space between said memory connection
base and the memory, so as to strengthen a friction force
between the memory connection base and the memory to
prevent the memory from dropping, and eliminate the gap
between the memory and the memory connection base, so as
to effectively solve a problem of a loosened memory,

wherein said memory connection base has a memory slot

and comprises slot arms provided at two sides of said
memory slot, fastener arms provided at two ends of said
memory slot and hook fasteners hinged with said fas-
tener arms for fixing the memory; said elastic element 1s
provided at an 1nternal bottom of said memory slot for
filling 1n a space between said internal bottom of said
memory slot and the memory,

wherein said elastic element 1s connected to said internal

bottom of said memory slot,
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wherein said elastic element are made of elastic insulating
rubber,

wherein said elastic element comprises a plurality of 1nsu-
lating rubber blocks which are discontinuously spread at
said internal bottom of said memory slot, so that there1s 5
a gap between each two insulating rubber blocks, when
the memory 1s charged with electricity and begins to
work, the memory gives off heat and the rubber blocks
begin to dilate, the gaps provide room for the insulating
rubber blocks to dilate so as to avoid pushing the 10
memory up and loosening the memory caused by the
dilated insulating rubber blocks.
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